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TIRE PRODUCTION METHOD AND 
BEAD MEMBER FEEDING DEVICE 

5 [0001] The present invention relates to a tire production method based on so-called 
multi-size, mixed production system which serves to efficiently produce green tires of 
different sizes selected from a group of predetermined sizes, and also to a bead member 
feeding device applicable to such a production method. Specifically, the present 
invention relates to a technology allowing successive production of tires having different 
10 rim diameters. 

BACKGROUND ART 

[D002] Recently, the size of tire has been progressively diversified. In the case of 
traditional tire production system, tires of the same size are continuously produced and the 
tire size is switched when a predetermined number of a bt has been reached In this 

15 instance, a huge amount of stocks has to be stored, with the result that the productivity 
deteriorates in terms of cost and space. In order to mitigate such a problem, the assignee 
of the present application has proposed an improved tire production system which allows 
production, within a predetenriinedHac^lime, of tires having sizes which are selected form 
a group consisting of a plurality o f predetermined sizes. Reference may be had, for 

20 example, to Japanese Patent Application No. 2002-341279. 

[0003] In such proposed tire production system, tire constitutive members are 
assembled for tires of a group of sizes to be produced, by predetermining, for each size 
within the group, the numbers of member elements common to each tire constitutive 
member, and assembling the predetermined number of the member elements with respect 

25 to each size of the group. Therefore, even when tires of different sizes are produced one 
after the other, the kind of the member element need not be changed, and it is necessary 
only to change the number of the member element As a result, the tire production can be 
continued with the predetermined tact time, without requiring extra time for switching the 
tire size. 

30 ' .*irt ' DISCLOSURE OF THE INVENTION 

(Task to be Solved by the Invention) 

[0004] However, as for the \>ead members including a bead core, since the bead 
member previouslyifonrJed^mtscna^ is to be installed, the bead members of 

different sizes cannot be formed by assembling a predetermined number of common 
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member elements for each size. Tims, the sizes of tires that can be simultaneously 
handled by the pxopo sed .tire production system are limited to tire sizes having the same 
rim d iameter. This means that the degree of mixed production < 



still insufficient, thereby making it difficult to reduce the stocks. 

[0005] The present invention has been achieved in view of the above-mentioned 

problem. It is an object of the present invention to provide a tire production method and 

a bead member feeding device for carrying out the method, capable of realizing a tire 

production system allowing tires of different rim diameters to be produced one after the 

other, within a predetermined tact time. 

(Measures for Solving the Task) 

[0005] A first aspect of the present invention resides in a tire production method 
wherein green tires of a p lurality of sizes selected from a group of sizes are produced 
within a predetermined ..tact time and under a predetermined production sequence, which 
includes a sequence phase wherein tire sizes of different rim diameters are produced one 
after the other, 

* * 

wherein plural sizes-of beadinembers are stored in a container as being arranged 
with an order predetiefrni^ 

members are installed into the green tires by removing the bead members from said 
container according to said order of arrangement, and feeding the removed bead members 
to the green tire under production. 

[00071 A second aspect of the present invention resides in a tire production method 
wherein green tires of a plurality of sizes selected from a group of $i23es are produced 
under a prtrietermined production sequence, which includes a sequence phase wherein tire 
sizes of different rim diameters are produced one after the other; 

wherein plural sizes of bead members are stored in a container as being arranged 
with an order predetermined regardless of said production sequence, and the bead 
members are installed into the green tires by selecting the bead member of a required size 
and removing it from saMxontainer, and feeding the removed bead member to the green 
tire under production. 

[0008] A third aspect of the present invention resides in a tire production method 



according to the second aspect: wherein, : 

upon storage *i 
and the location of the bead me: 
with each other, and, 



Ml*:* 



the container, the size of the bead members 

*s within the container are memorized in association 
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upon selection of a bead member of a required size, the location of the required bead 
member is identified based on the memorized information, 

[0009] A fourth apgect of the present invention resides in a tire production method 

*>-:"■ : ' 

according to the second aspect, wherein, 

upon storage of the bead members into the container, size information of the bead 
members are recorded oajhg jregsgctiye bead members or on record media corresponding 
to the respective tead Tagmbepsi^ same locations as the respective bead 

members, and, 

upon selection of ahead member of a required size, the size information recorded on 
the bead members or the record media are successively read in an order of apredeterrriined 
arrangement of said locations and checked with the required size, and the location of the 
required bead member is identified based on check results. 

[0010] A fifth aspect of the present invention resides in a bead member feeding 
device for use in the tire production method according to the first aspect, comprising: 

a container yard fopmooring, at predetermined locations, an occupied container in 
which cartridges each mounting a bead member are stacked and stored, and an empty 
container in which empty cartridges are stored; and 

a bead member i^nd ling robot for removing bead members from the occupied 
container; 

the bead members mounted on the cartridges stored in the occupied container 
having respective sizes thatatie : osierly arranged in a vertical direction corresponding to 

»«<: fcW.*T}v*t .iJ.. r,t jj-.;.. / i.» : l i 

said production sequfcr^^d^ 

said bead member handling robot being adapted to alternately remove the bead 
members and the cartridges from, an upper side of the occupied container, to feed the 
removed bead members to green tire forming means, and to transfer the removed 
cartridges to the empty container 

[0011] A sixth aspect of the present invention resides in a bead member feeding 
device according to the fifth aspect, wherein the cartridges corresponding to the respective 
bead members are secured with identification code record media for recording 
identification code, including size information, of the bead members, said device further 
comprising bead member size determination means for reading the identification code 
from the record media and checking the size information so read with a size information 
based on information relating to the production sequence, and said bead member handling 
robot being adapted to feed the bead members removed from the occupied container to 
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said green tire forming means via said bead member size determination means. 

[0012] A seventh aspect of the present invention resides in a bead member feeding 

device according to the fifth or sixth aspect, wherein the bead members in said occupied 

CO] 













liner a 


re arranf 





aligned with a same vertical line, and said bead member t 
member clamping hand having a plurality of expandable and retractable chocks, said bead 
member clamping hand&feing arranged at a bead member removing position so that the 
chuck have their respective center lines of expansion / retraction, which are aligned with 
said vertical line, aid designed so that said chucks are expanded or retracted depending 

upon the size of the bead merr^ by said production sequence. 

« ■ * * •• . ■ ■ ' • ° ' •"• 

(Effects of the Inverili*^^ 

[0013] According to the first aspect of the present invention, plural sizes ofbead 
members are stored in a container as being arranged with an order predetermined 
according to the production sequence, and successively removed from the container 
according to the order of the arrangement Therefore, it is possible to feed the bead 
members of the required sizes to the production system for successively producing tires of 
different dim diameters one after the other, thereby allowing simultaneous mixed 
production of tires of the sizes with different rim diameters. 

[0014] According ttftbe second aspect of the present invention, the bead members of 
a plurality of sizes are stored in a container as being arranged with an order predetermined 
regardless of the production sequence, and are successively selected and removed from the 
container Therefore^&is'possibie to feed the bead members of the required sizes to the 
production system for successively producing tires of different dim diameters one after the 
other, thereby allowing simultaneous mixed production of tires of the sizes with different 
rim diameters. ;h.^^k:&»&*,t, r: 
{0015) Accordingly tl 



• Kill* 



ling robot comprising a bead 



v ' d 4i§p&t'bf the present invention, upon selection of the 



is identified 



bead members of the required size, the location of the required bead mei 
based on the information memorized with respect to the sizes for each location within the 
container. Thus, the selection of the required bead members can be performed 
instantaneously 

[0016] According to the fourth aspect of the present invention, upon selection of the 
bead members of the required size, the location of the required bead member is identified 
by scanning, immediately before the selection, the size information recorded on the bead 
members or the recordtnBdia. '" Thus, the selection of the required bead members can be 
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correctly performed 

[0017] According toihe fifBafepect of the present invention, the bead members 
mounted on the caririd^ ^e'S^i i& r &^occi^>ied container as being orderly arranged 
corresponding to the production sequence, and the bead member handling robot serves to 
remove the bead members from an upper side of the occupied container. Thus, the tire 
production method according to the first aspect can be carried out with a simple device, to 
realize a production system at bw cost, which is operable based on a production sequence 
in which tires of different rim diameters are produced one after the other. 
[0018] According to the sixth aspect of the present invention, the provision of the 
bead member size determination means for reading the identification code record media 
serves to prevent combination of incorrect bead members, thereby allowing a positive 
quality assurance. 

[0019] According to the seventh aspect of the present invention, since the chuck of 
the bead clamping hariffcan be expanded or retracted, bead members of different sizes can 
be clamped by the hand which is made light in weight. 

ftttTKF nrararPTT QN OF THE DRAWINGS 
[0020] FIG 1 is^ p»&i^ the arrangement of part of a production system 

including ahead memii!Sleei^^ to one embodiment of the invention. 



FIGS. 2(a) and 2(b) are partial sectional views of tire constitutive members in steps 
for assembling a bead member to a carcass band, the sections being taken along a plane 
including the center axis A of the members. 

FIGS. 3(a) and 3(b) are sectional views corresponding to the steps following those 
shown in FIGS. 2(a) and 2(b). 

FIG 4 is a side view of an occupied container storing the bead members. 

FIG 5 is a plan view showing the hand of the bead member handling robot 

» 

FIG 6 is a view asV&en in the direction of arrows A-A in FIG 5. 

FIG 7 is a plan view showing ahead member feeding device according to another 

embodiment of the invention. 

-.< 

FIG 8 is a viewi^seen in the direction of arrows B-B in FIG 7. 

FIG 9 is a view as seen in the direction of arrows C-C in FIG 7. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0021) The preseqtiin^rM^m^e described below with reference to the 
embodiments $ho\mM#£&^ ; #&tlB^/ FIG 1 is a plan view showing the 
arrangement of part of a production system including a bead member feeding device 
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according to one embodiment of the invention, FIGS. 2(a), 2(b), 3(a) and 3(b) are partial 
sectional views of tire constitutive members in steps for assembling a bead member to a 
carcass tend, the sections being taken along a plane including the center axis A of the 
members. 

[00221 The tire production system 1 0 includes a carcass band forming station 2 for 



forming a carcass band-gB^a bead memt^er installation station 3 for installing the bead 
members PB into the carcass band CB, and a tnrning-up station 4 for receiving the 
assembled carcass band CB, causing a bulging deformation of its center portion into 
toroidal shape, and tuming-up both side portions of the carcass band BC around the bead 
members PB. The bead member installation station 3 is provided with a bead member 
feeding device 1 for feeding the bead members PB. 

[0023] In the lire production system 10, the bead members PB are assembled into the 
carcass band CB as follows. First of all, at the carcass band forming station 2, as shown 
in FIG 2(a), the carcass band CB is formed on a carcass band forming drum 11 by 
successively applying, from the radially inner side, an inner liner EL, canvas chafers CCH, 
a squeegee SQ, and a carcass liner P in the circumferential direction, in the order of the 
stated sequence. t 

[0024] The carcass band CB is transferred by a band transfer carriage 12 from the 
carcass band forming drum 11 to the tuming-up station 4. The band transfer carriage 12 
is provided, on both sides inthe,.*S3dth direction, with a pair of bead clamp rings 12a and a 
pair of bead clamp riD^,^^^ ^s^txqdfeffis^tl^feie^ clamp rings 12a, 12b are movable 
symmetrically inwards and outwards in the width direction, and expandable outwards and 
retractable inwards in the radial direction. At the bead member installation station 3, as 
shown in FIG 2(b), the bead members PB are set to the widthwise inner side of both bead 
clamp rings 12a secured to the band transfer carriage 12, during formation of the carcass 
band CB. The bead member PB set in this way comprises a so-called preset bead 
wherein a bead filler BF has been preset to a bead core B in advance. However, it is 
alternatively possible to set only the bead core B in this process step, and form the bead 
filler BF at a later step. • 'V* 

[0025] Subsequently, the carcass band forming drum 1 1 bearing the carcass band CB 
on its outer periphery is moved in the direction of arrow D] and inserted into the radially 
inner sides of the bead -clamp rings 12a, 12b of the band transfer carriage 12, as shown in 
FIG 3(a). The band clamp rings 12b are set to positions in the width direction, which are 







•75 
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clarnp the carcass band CB finom radially outer side. The carcass band forming drum 11 
is then retracted radially inwards and the band transfer carriage 12 is then moved in the 
direction of arrow Di to the tuming-up station 4 where the carcass band CB is moved onto 
the outer periphery of tt^green tire forming drum 13, which had been waiting at the 
5 tuming-up station 4, to thereby transfer it to the green tire forming drum 13. 

|0026] Subsequently, the band transfer carriage 12 is moved in a direction opposite to 
that shown by the arrow D2, and returned back to the bead member installation station 3, 
while the carcass baira- J|xj^ in a direction opposite to that shown by 

"i ! 

the arrow D], and returned back to the carcass band forming station 2. The carcass band 
10 CB has its both side portions turned up around the bead members at the tuming-up station 
4, and then moved along the direction of arrow D3 as being maintained supported on the 
green tire forming drum 13. During such movement of the carcass band CB, tire 
constitutive members such as tread rubber, belt member, etc., are installed so as ot 
complete formation of the green tire, which is then transferred to a subsequent 
15 vufcanization station. The green tire forming drum 13 is then moved along endless rails 
R and returned to the initial position. 

[0027] The bead member feeding device 1 for feeding the bead members PB and the 
method of feeding the bead members PB will be explained below. As shown in FIG 1, 
the bead member fcedjgg^evice 1 includes a container yard 9 for mooring occupied 

20 containers 6 storing the bead members, and a bead member handling robot 5 for removing 
the bead members PB from the occupied containers 6 and transferring them to the bead 
clamp rings 12a of the bang traris^ carriage 12. FIG 4 is a side view of an occupied 
container 6 in whichfop^^ stored It can be seen that, in the occupied 

container 6, the bead members PB are mounted on annular cartridges CT, respectively, and 

25 these cartridges CT are stacked one above the other in the vertical direction, so as to store 
the bead members PB in the occupied container 6. 

[0028] The bead members PB stacked in the vertical direction are stacked such that 
the bead member PB of a size to be used in an early phase of the production sequence is 
arranged on the upper side of the bead member PB of a size to be used in a late phase of 
30 the production sequence. For example, if a tire of a size B is produced after production 
of a tire of sire A and a:tiig of a size C is produced after production of a tire of size B, then 
the bead members PB are correspondingly arranged in the occupied container 6 in the 
order of A, A, B, B, C, C from the upper side as shown in FIG 4. Here, two bead 
members of the same si^ifor a pair since the bead members on the right and left sides of a 

r • 
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tire is fed from the same occupied container 6. Hie predetermined production sequence 
includes a sequence phase in which tires of sizes with different rim diameters are produced 
one after the other In the above-example, the successive sizes A and B are of different 
rim diameters. V^%^^?#te^^ ! ^ 



(0029] 



Each cartridge CT is equipped with a readable / writable ED tag TG for 



PB mounted ion the cartridge 



recocting an identification code identifying the bead 
CT. The ID tag TG serves as an identification code record mfriium for recording an 
identification code of the bead member PB corresponding to that cartridge CT, wherein the 
identification code includes the size information of the bead member PB. Thus, the 
identification code of the bead member PB mounted on each cartridge CT is written into 
the ED tag TG of that cartridge CT when the bead member PB is loaded into the occupied 
container 6, and the identification code is read when the bead member PB is removed from 
the cartridge CT. Instead of the ID tag TQ the identification code record media may 
comprise other media such as a sheet printed with a bar code, or a magnetic card 
[0030] At the container yard 9, there are also moored empty containers 7 for storing 







DM 




M f 




Hi 



empty cartridges CT as being stacked one above the other. The bead 
device 1 is further provided with a bead member size determination means 8 for reading 
the information of the ID tag T&secured to the cartridge CT. The bead member size 
determination means '8 f ^inpri^ for memorizing the desired size 

determined by the production sequence, means for reading the information of the ID tag 
TQ a judging means forjudging whether the size among the information as read matches 
with the desired size memorized by the memory means, and an abnormal processor means 
operative when these sizes are different from each other, for generating an alarm or 
stopping the device. 

(0031) The bead member handling robot 5 includes a hand 5a that is provided at the 
tip end of a polyarticular arm 5b. FIG 5 is a plan view showing the hand 5a of the beads 
member handling robot 5^and FIG 6 is a view as seen in the direction of arrows A-A in 
FIG 5. The hand 5a includes a hand base portion 1 7 that is secured to the tip aid of the 
polyarticular arm 5b in an oscfllatable or slidable manner, a plurality of stays 1 8 integrally 
secured to the hand base^Dortion 17 so as to extend radially outwards, a hand outer edge 
portion 1 9 connected integrally to the hand base portion 17 through the stays 18, a 
movable plate 22 supported by the stays 18 and guided by the hand outer edge portion 19 
so as to be rotatable about a^centd^axis Oe, a driving cylinder 2 1 having one end 
connected to the hantf^i&a^ an extensil)le/<X>ntractible rod end 
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cormected to a point 22b on the movable plate 22 so as to rotate the movable plate 22, 
linear guides 23 secured to the respective stays 18 and extending in the radial directions, 
and expansion/retnicrtion blocks 25 guided by the respective linear guides 23 so as to be 
movable in the radial directions. The movable plate 22 is formed, at a plurality of 
5 circumferential positions. ,e.g., eight positions in the embodiment shown in FIG 5, with 
elongated holes 22a each extending in a direction inclined to the radial direction, and 
through the movable plate 22 from its front side to the rear side. 

[0032] . Each expansion/retraction block 25 includes a bead member clamp chuck 1 5 
for clamping the bead member PB at one of plurality positions arranged on a same circle, a 

10 cartridge clamp chuck 16 for clamping the cartridge CT in the same manner, a removal 
cylinder 26 for removing, from the bead member clamp chuck 15, the bead member PB in 
tight contact therewith, anda guide pin 24 engaged with the elongated hole 22a in the 
movable plate 2Z The rod of the driving cylinder 21 is extended or retracted to have a 
required length selected from plural length steps depending upon the size determined by 

15 the production sequence, so as to rotate the movable plate 22 to control the circumferential 
positions of the elongated holes 22a. As a result, due to the engagement of the guide pins 
24 with the elongated holes 22a, the guide pins 24 are radially moved into the 
predetermined positions so as to simultaneously operate the plurality of 
expansion/retraction blocks 25 which are integrally movable with the guide pins 24, 

20 thereby expanding or retractin g the bead member clamp chucks 15 depending upon the 

*•* ■ 

rim diameter of the bead rftem her PB to be clamped. 

[00331 The bead member clamp chuck 1 5 may be comprised, for example, of a 
magnetic chuck using magnetic force. The cartridge clamp chuck 16 may be comprised, 
for example, of a suction chuck using suction force. 

25 [0034] The operation of the bead member feeding device 1 will be explained below. 
The bead member handling robots is operated so that the bead member PB is removed 
from the occupied cb'njaio&i^^^^teadMeiriber removal position PI and transferred to the 
bead clamp ring 12a on one side of the band transfer carriage 12 which had been waiting 
there. Then, the cartridge CT is removed from the occupied container 6, passed through 

30 the vicinity of the bead member size determination means 8 and transferred to the empty 
container 7. On this occasion, the bead member size determination means 8 reads the 
information of the ID tag TQ and generates an alarm and stops the operation of the device 
1 if the information so read does not correspond to the required size. If no problem has 
been found, the bead member handling robot 5 continues the predetermined operation, to 
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successively remove tbe next bead member PB on the uppermost side at the bead 
removal position P 1 and 'transfer it to the bead clamp ring 12a on the other side oi 
transfer carriage 12. The corresponding cartrkige CT is removed from the occuj 
container 6, and transferred to the empty container 7, in the similar manner. 
[00351 When 



JB. stacked on the occupied container 6 have 
been removed, the containers 6, 7^-fai in the direction of arrow D4 by one pitch. Thus, 



the occupied container 6 at the bead member removal position PI is moved to a cartridge 
transfer position P2 and starts its new function as an empty co ntainer for stacking the 
cartridges CTonly. Another occupied container 6 is set at the bead member removal 

10 position P1 P which is folly baded with the new bead members PB. 

[0036] Another embodiment of the bead member feeding device 31 is shown in 
FIGS. 7 through 9, wherein FIG 7 is a plan view of the bead member feeding device 31, 
FIG 8 is a view as seen in the direction of arrows B-B in FIG 7, and FIG 9 is a view as 
seen in the direction of arrows C-C in HG 7. The bead member feeding device 31 

15 includes a container yard 39 for mooring occupied containers 6 storing the bead members, 
and a bead member handling robot 35 for removing the bead members PB from the 

r*-£" "TV 

occupied containers g ^Transferring them to the bead clamp rings 12a of the band 
transfer carriage 12. In the occupied container 6, the bead members PB are mounted on 
annular cartridges CT, respectively, and these cartridges CT are stacked one above the 

: ' - 

20 other in tbe verticalvd^^ members PB in the occupied 

container 6. " 

[0037] Hie bead members PB are stacked in the vertical direction with a disposition 
that is independent from the production sequence. Thus, the bead memb er feeding 
device 3 1 includes a bead member disposition memory means (not shown), which 
25 memorizes information relating to the disposition of the bead members PB in the occupied 
container 6. When the loading of the bead members PB into the occupied container 6 has 
been completed at a loading station, the information relating to the disposition of the bead 
members PB is transmitted from the b ading station to the bead rnember feeding ' device 
31. 



[0038] The bead member feeding device 3 1 further includes an occupied container 
identrfication means forjreading the ID tag provided for the occupied container 6 to 
thereby identify the IB'tjf the occupied container. Thus, the bead member feeding device 
3 1 is capable of identifying the occupied container 6 at the removal position. Since the 
information relating to the dispo sition of the bead members PB in the occupied container 6 
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is memorized in tte^^^ftBer^^ means, it is possible to identify in 

™ # ■ ■ * 

advance at which of thestages the bead member of the required size is arranged 
[0039] It is necessary for the bead member handling robot 35 to successively remove 
from the occupied container 6 the bead members PB of the sizes determined according to 
5 the predetermined production sequence. In the illustrated embodiment, since the bead 
members PB are stacked in the occupied container 6 independently from the production 
sequence, the bead member PB to be removed scarcely situated at the uppermost side. 
Therefore, in order to remove the bead member PB by the hand 35a of the bead member 
handling robot 35, the hand 35a has to be inserted in between the bead members PB at the 

10 intermediate stages. To this end, there is provided a cartridge elevator 32> which 

compares the desired size determined by the production sequence with the size disposition 
information memorized rfi the bead member disposition memory means so as to identify 
the location of the beacl member PB having the desired size, and move the cartridges CT 
and the bead members PB, which are situated on the upper side of the identified location. 

15 As a result, there is formed a space for inserting the hand 35a of the bead member 
handling robot iSJ^S^^^^^l^^^n^ handling robot 35 acquires the 
identified bead member location information from the cartridge elevator 32, inserts the 
hand 35a into the space formed as mentioned above, so as to allow removal of the bead 
member PB and its transfer to the band transfc carriage 12, as in the previous 

20 embodiment 

(0040) The cartridge elevator 32 is designed so that cartridge holder plates 33 for 
sandwiching the cartridge CT at the predetermined stage or holding the cartridge Ct 
through engagement of pins into corresponding holes in the cartridge CT are moved 
vertically by a motor or the like drive means, not shown. Furthermore, the bead member 

25 handling robot 35 includes, besides the hand 35a and the polyarticular arm 35b, a traverse 
mechanism 35c for moving the polyarticular arm 35 back and forth between positions 
corresponding to the rernoval position PI and the transfer position P2, respectively 
[0041] As explained with reference to the previous embodiment, each cartridge CT is 
equipped with a readable/writable ID tag TO for recording the identification code 

30 identifying the bead mernber PB mounted on that cartridge CT, a bead member size 

determination meflr^Si^ the reformation from the ID tag TQ and 

comparing the required size with the size of the removed bead member PB in the manner 
explained above. 

[0042] As for the method of identifying the location of the bead member PB having 
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the desired size, instead of using the above-mentioned bead member disposition memory 
means, the identification may be performed based only on the information of the ID tags 
TG secured to the respective cartridges CT In this instance, tag ID reading means are 
secured to the cartridge holder plate 33 of the cartridge elevator 32, the cartridge holder 
5 plate 3 3 is moved vertically to scan the tag IDs o f the cartridges CT before holding the 
cartridge CT by the cartridge holder plate 3 3, and the location of the bead member PB 
corresponding to the size information matched with the desired size is memorized to 
identify the desired bead member PB. 
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